Conventional and confocal microscopic studies of insulin receptor induction in Tetrahymena pyriformis.
Tetrahymena pyriformis reportedly possesses binding structures for the vertebrate hormone insulin that are amplified in cells having prior exposure to the hormone. Conventional and confocal microscopic studies were conducted to verify the validity of the reports and to localize the binding sites. Logarithmic cultures were exposed to insulin concentrations of 0, 3, 6, and 12 micrograms/ml for 1 h (receptor induced, RI). After an additional culture period the cells were fixed, exposed to porcine insulin (antigen), immunocytochemically processed, and examined for staining intensity by video image analysis. Observations indicate that T. pyriformis does bind insulin whether or not the cells have prior exposure to insulin. Staining intensity increased at the two highest RI concentrations over 0 microgram/ml (P less than 0.01) but the staining intensity at 0 microgram/ml was not different from that at 3 micrograms/ml. The results confirm that T. pyriformis does bind insulin and that prior exposure to insulin increases the binding capacity for insulin in what may be a concentration-dependent manner. Confocal microscopy of RI cells that had been labeled with either fluorescein isothiocyanate-insulin or the immunocytochemical technique outlined above revealed labeling of the cytoplasm that appeared to be vesicular. Both techniques produced very similar labeling patterns when optical sections through the cells were viewed. Conventional fluorescence revealed ciliary labeling that could be decreased by incubation with excess unlabeled insulin. Further studies with the exo- mutant of T. thermophila, SB 255, showed that mucocyst discharge and capsule formation are not involved in insulin binding.